INTRODUCTION
As part of the overall Organic Geochemistry Program of the Deep Sea Drilling Project, we have determined the amino acid content of several samples from Legs 5, 6, 7 and 9. Work in this laboratory has been oriented toward an investigation of the relative stability of the various amino acids in geologic environments and their value as indicators of stratigraphic age: samples reported here are interpreted in light of data for younger materials (Hare, 1969; Wehmiller and Hare, 1970) .
Analytical techniques have generally been those of Hare (1969) ; analyses are carried out using the ionexchange technique of Spackman, Stein and Moore (1958) . High carbonate samples generally offer little difficulty in extraction and solution of proteinaceous matter. In the case of low carbonate samples, there is some question as to the completeness of extraction. Analyses reported here are tentative only and must be duplicated.
In addition to evaluating the abundance of amino acids in a sample it is useful to determine the extent to which these amino acids can be extracted without acid hydrolysis. Analyses for total amino acids are carried out after hydrolysis in 6N HC1 at 110°C for 22 hours. Free amino acids are defined as those released by dissolution of carbonate and extraction of the total sample with a slightly (~IN) acidic solution. This technique may release some bound amino acids, so it is only a maximum estimate of the free amino acid abundance in a sample.
The quantities of amino acids reported here are quite small and laboratory contamination can obviously be a problem. In order to obtain measurable amounts of amino acids, especially in older samples, large amounts (10 to 20 grams) of material were prepared. The quantities of reagents needed to process these samples do show traces of aspartic acid, threonine, serine, glutamic acid, glycine and alanine. Blank corrections are 10 per cent or less except in the case of serine, where corrections of up to 50 per cent should be made. These have not been done, so that the raw data may be presented.
The low carbonate sediments may contain amino acids which are not extractable by the simple procedure used here. Abelson and Hare (1970) suggest that kerogenlike material can irreversably bind or destroy amino acids, making them unavailable to acid hydrolysis. Destruction of amino acids during acid hydrolysis in the presence of silicate material is also a potential problem , and the results from one sample (6-47) suggest that this is the case. More rigorous procedures may be necessary in order to understand the amino acid distribution in these lowcarbonate sediments.
RESULTS
Samples analyzed are summarized in Table 1 . Amino acid abundance is given in Table 2 . Weights are given as wet weight: heating of Samples 5-36 and 542 for 6 hours at 110°C suggest water contents of ~45 per cent.
DISCUSSION
The following parameters are some of those of interest in determining diagenetic reactions and stability relations: the free amino acid/total amino acid ratio, the glycine/alanine and aspartic/glutamic ratios, the alloisoleucine/isoleucine ratio, and the abundance of threonine and serine. D-alloisoleucine is produced by the racemization of L-allo-isoleucine about the α-carbon, and on the basis of extrapolation from younger samples (Wehmiller and Hare, 1971) , we would expect isoleucine to be racemic (alloiso/iso = 1.3) in samples older than ~12 million years. This appears to be the case with the samples presented here, except for Sample 5-36, which appears to be too "young" for its absolute age. This can be a consequence of in situ contamination or accidental contamination during laboratory preparation. This is a low carbonate sample and some difficulty was encountered in the desalting procedure, so we do not place too much confidence in the results for this sample.
Sample 542 is also a low carbonate sample, but no problems were encountered in its preparation; abundance of amino acids is very low. All other samples are relatively high carbonate C>60 per cent) and agree quite well with existing data for foraminifera from deep-sea deposits (Wehmiller and Hare, 1971) . Threonine and serine are thermally unstable (Vallentyne, 1964) and would not be expected to be present in the older samples. Their presence provides some index of contamination, though it cannot be too great because of the observed equilibrium ratios of alloisoleucine/ isoleucine. The aspartic/glutamic and glycine/alanine ratios have been found to decrease with age in other samples (Wehmiller and Hare, 1970) , and this is the case with these sediments. Aspartic acid, also thermally unstable (Vallentyne, 1964) , is stabilized in calcareous matrices. The free amino acid/total amino acid ratio theoretically would approach 1.0 as all amino acids are liberated from peptide bonds; it may never reach a value of 1.0 if amino acids become bound to kerogenlike material (Abelson and Hare, 1970) .
In addition to the amino acids reported, several peaks appear in the chromatograms which can only tentatively be identified. Two very large peaks appear in the tyrosine-phenylalanine region in the 5-36 and 542 (total) samples. In the case of Sample 5-36, these peaks are each about 20 to 25 per cent of the area of the ammonia peak; they are about 10 per cent in Sample 5-42. Their identity is unknown. Ornithine, α-aminobutyric acid, and 7-amino-butyric acid are decomposition products of other amino acids (Vallentyne, 1964) . Two amines, methyl-and ethyl-amine, appear in the older samples; these elute following ammonia. A peak tentatively identified as ethanolamine is also seen in some samples.
TABLE 2 Amino Acid Content of Samples (in nanomoles/gm)
Note: -= not detected; n.d. = not determined; tr = trace; = peak eluted in position of amino acid, questionable identity. a These samples were separated from clay minerals by centrifugation before hydrolysis (total only) and desalting. Weights of the other 6-47-2 samples were known only approximately; within experimental error, it appears that the free amino acids = total amino acids in Sample 6-47-2.
